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^ (57) Abstract: A mono diameter wellhore casing (14, 16). 



WO 2003/104601 AMEFIBEIf' CLAIMS PCT/US2003/0 13787 

[received by the International Bureau on 27 July 2004 (27.07.04); 
original claims 1-36 replaced by amended claims 1-46 (9 pages)] 



What is claimed is: 

1 . A method of forming a mono diameter wellbore casing within a borehole mat traverses a 
subterranean formation, comprising: 

positioning a first wellbore casing within the borehole; 

radially expanding and plastically deforming the first wellbore casing within the borehole; 
positioning a second wellbore casing within the borehole in overlapping relation to the first wellbore 
casing; 

radially expanding and plastically deforming the second wellbore casing within the borehole; 
radially expanding and plastically deforming the overlapping portions of the first and second wellbore 
casings; and 

radially expanding and plastically deforming at least a portion of the second wellbore casing that does 

not overlap with the first wellbore casing; 
wherein the inside diameter of the portion of the first wellbore casing that does not overlap with the 

second wellbore casing is equal to the inside diameter of the radially expanded and plastically 

deformed portions of the second wellbore casing. 

2. The method of claim 1 , wherein radially expanding and plastically deforming the overlapping 
portions of the first and second wellbore casings comprises: 

positioning a telescoping radial expansion device comprising an outer sleeve and an inner 

sleeve positioned within and movably coupled to the outer sleeve comprising a tubular 
expansion cone proximate the end of the second wellbore casing; and 

injecting a fluidic material into the telescoping radial expansion device to cause the outer 

sleeve to engage the first wellbore casing and cause the inner sleeve to extend out of 
the outer sleeve into the overlapping portions of the first and second wellbore casings 
to cause the tubular expansion cone to radially expand and plastically deform the 
overlapping portions of the first and second wellbore casings. 

3. The method of claim 2, further comprising: 

conveying fluidic materials within the borehole that are displaced by the extension of the inner 
sleeve to a location within the borehole above the tubular expansion cone. 

4. The method of claim 2, wherein radially expanding and plastically deforming at least a portion 
of the second wellbore casing that does not overlap with the first wellbore casing comprises: 

reducing the operating pressure within the telescoping radial expansion device; 
moving the outer sleeve onto the inner sleeve of the telescoping radial expansion device; and 
injecting a fluidic material into the telescoping radial expansion device to cause the outer 
sleeve to engage at least one of the first and second wellbore casings and cause the 
inner sleeve Co extend out of the outer sleeve into the second wellbore casing to cause 
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the tubular expansion cane to radially expand and plastically deform at least a portion 
of the second wellbore casing. 

5. The method of claim 4, further comprising: 

conveying fluidic materials within the borehole that are displaced by the extension of the inner 
sleeve to a location tvithin the borehole above the tubular expansion cone. 

6. An apparatus for forming a mono diameter wellbore casing, comprising; 
means for positioning a first v/ellbore casing 7/ithin the borehole; 

means for radially expanding and plastically deforming the first wellbore casing within the borehole; 
means for positioning a second wellbore casing within the borehole in overlapping relation to the first 
wellbore casing; 

means for radially expanding and plastically deforming the second wellbore casing within the borehole; 
means for radially expanding and plastically defonning the overlapping portions of the first and second 
wellbore casings; and 

means for radially expanding and plastically deforming at least a portion of the second wellbore casing 

that does not overlap with the first wellbore casing; 
wherein the inside diameter of the portion of the first wellbore casing that does not overlap with the 

second wellbore casing is equal to the inside diameter of the radially expanded and plastically 

deformed portions of the second wellbore casing. 

7. The apparatus of claim 6, wherein means for radially expanding and plastically deforming the 
overlapping portions of the first and 6econd wellbore casings comprises: 

means for positioning a telescoping radial expansion device comprising an outer sleeve and an 
inner sleeve positioned within and movably coupled to the outer sleeve comprising a 
tubular expansion cone proximate the end of the second wellbore casing; and 

means for injecting a fluidic material into the telescoping radial expansion device to cause the 
outer sleeve to engage the first wellbore casing and cause the inner sleeve to extend 
out of the outer sleeve into the overlapping portions of die first and second wellbore 
casings to cause the tubular expansion cone to radially expand and plastically deform 
the overlapping portions of the first and second wellbore casings. 

8. Hie method of claim 7, further comprising: 

conveying fluidic materials within the borehole that are displaced by the extension of the inner 
sleeve to a location within the borehole above the tubular expansion cone. 

9. The apparatus of claim 7, wherein means for radially expanding and plasticaUy deforming at 
least a portion of the second wellbore casing that docs not overlap with the first wellbore casing 
comprises: 

means for reducing the operating pressure within the telescoping radial cr^ansion device; 
means for moving the outer sleeve onto the inner sleeve of the telescoping radial expansion 
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device; and 

means for injecting a fluidic material into the telescoping radial expansion device to cause the 
outer sleeve to engage at least one of the first and second wellborc casings and cause 
the inner sleeve to extend out of the outer sleeve into the second wellbore casing to 
cause the tubular expansion cone to radially enpsnd and plastically deform at least a 
portion of the second wellborc casing. 

10. The method of claim 9, further comprising: 

conveying fluidic materials within roe borehole that are displaced by the extension of the inner 
sleeve to a location v/ifhin the borehole above the tubular expansion cone. 

11. An apparatus for radially expanding and plastically deforming a tubular member, comprising: 
a tubular adapter defining a longitudinal passage; 

a tubular outer sleeve coupled to the tubular adapter defining a longitudinal passage; 

a tubular hydraulic slip body coupled to the tubular outer sleeve defining a plurality of re- 
shaped bypass ports and a plurality of radial hydraulic sbp mounting passages; 

a plurality of hydraulic slips movably coupled and positioned within corresponding radial 
hydraulic slip mounting passages for engaging the tubular member; 

a tubular packer cup mandrel coupled to the tubular hydraulic slip body defining a longitudinal 
passage; 

a plurality of packer cups coupled to the tubular packer cup mandrel for sealingry engaging the 
tubular member; 

a tubular shoe positioned within and movably coupled to the tubular outer sleeve defining a 
longitudinal passage; 

a tubular inner mandrel positioned within and movably coupled to the tubular hydraulic slip 
body coupled to the tubular shoe defining a longitudinal passage and a plurality of 
radial bypass ports; 

a tubular expansion cone mandrel coupled to the tubular inner mandrel defining a longitudinal 
passage having a throat passage for receiving a ball, an L-shaped bypass port, and a 
radial pressure port; 

a tubular expansion cone coupled to the tubular cxpansiou cone including a tapered outer 
expansion surface for radially expanding and plastically deforming the tubular 
member; 

a tubular guide nose coupled to the tubular expansion cone mandrel defining a longitudinal 
passage; 

a bypass tube positioned within the tubular inner mandrel coupled to the expansion cone 

mandrel and the tubular shoe defining a longitudinal passage; and 
an annular longitudinal bypass passage defined between the tubular inner mandrel and the 
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bypass tube. 

12. The apparatus of claim 1 1, wherein the longitudinal passages of the tubular adapter, bypass 
tube, and tubular expansion cone mandrel are fhiidicly coupled. 

13. The apparatus of claim 1 1 , wherein the longitudinal passage of the tubular expansion cone 
mandrel is fluidicly coupled to tte radial pressure port of the tubular expansion cone mandrel. 

14. Thcs apparatus of claim 11, wherein theL-ahaped bypass port of the tubular expansion cone 
mandrel is fluidicly coupled to the annular longitudinal bypass passage, the radial bypass passages of 
the tubular inner mandrel, the L-shaped bypass ports of the tubular hydraulic slip body, and the radial 
bypass ports of the tubular outer sleeve. 

15. An apparatus for radially expanding and plastically deforming a tubular member, cornprising: 
a tubular support member defining a longitudinal passage; 

a tubular outer sleeve coupled to the tubular support member defining a longitudinal passage 

and a plurality of radial bypass ports; 
an hydraulic shp coupled to the tubular outer sleeve for controllably engaging the tubular 

member, 

one or more packer cups coupled to the tubular outer sleeve for sealingly engaging the tubular 
member; 

a tubular inner sleeve positioned within and raovably coupled to the tubular outer sleeve 

defining a longitudinal passage, an annular longitudinal bypass passage, and one or 
more radial bypass passages; and 

a tubular expansion cone coupled to the tubular inner sleeve defining a longitudinal passage 
having a throat passage for receiving a ball, an L-shaped bypass port, and a radial 
pressure port including an tapered outer expansion surface for radially expanding and 
plastically deforming the tubular member. 

16. The apparatus of claim 1 5, wherein the longitudinal passages of the tubular outer sleeve and 
the tubular expansion cone are fluidicly coupled. 

17. The apparatus of claim 15, wherein the longitudinal passage of the tubular expansion cone is 
fluidicly coupled to the radial pressure port of the tubular expansion cone. 

1 8. The apparatus of claim 15, wherein the L-shaped bypass port of the tubular expansion cone is 
fluidicly coupled to the annular longitudinal bypass passage and the radial bypass passages of the 
tubular inner sleeve, and the L-shaped bypass ports and the radial bypass ports of the tubular outer 
sleeve. 

19. A method of radially expanding and plastically deforming a wellbore casing positioned within 
a borehole that traverses a subterranean formation, comprising: 

positioning an outer tubular sleeve and an inner tubular sleeve comprising an expansion cone 
within the borchoje, wherein the inner tubular sleeve is movably coupled to and at 
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least partially housed within the outer tubular sleeve; 
injecting a fluidic material into the inner and outer tubular sleeves; 
coupling the outer tubular sleeve to the wellbore casing; and 

extending the inner tubular sleeve out of the outer tubular sleeve into the wellbore casing to 
radially expand and plastically deform a portion of the wellbore casing using the 
expansion cone. 

20. The method of claim 19, v/herein injecting a fluidic material into the inner and outer tubular 
sleeves comprises: 

injecting the fluidic material into an annular chamber above the expansion cone. 

21 . The method of claim 1 9, further comprising: 

conveying fluidic materials within the borehole displaced by the extension of the inner tubular 
sleeve to a location above the expansion cone. 

22. The method of claim 21, wherein conveying fluidic materials within the borehole displaced by 
the extension of the inner tubular sleeve above the expansion cone comprises: 

conveying fluidic materials within the borehole displaced by the extension of the inner tubular 
sleeve through an annular passage and one or more radial passages to the location 
above the expansion cone. 

23 . The method of claim ) 9, further comprising: 
depressuring the inner and outer tubular sleeves; 
decoupling the outer tubular sleeve and the wellbore casing; and 
collapsing the outer tubular sleeve onto the inner tubular sleeve. 

24. The method of claim 23, further comprising: 

injecting a fluidic material into the inner and outer tubular sleeves; 
coupling the outer tubular sleeve to the wellbore casing; 

extending the inner tubular sleeve out of the outer tubular sleeve into the wellbore casing to 
radially expand and plastically deform another portion of the wellbore casing. 

25. The method of claim 24, wherein injecting a fluidic material into the inner and outer tubular 
sleeves comprises: 

injecting the fluidic material into an annular chamber above the expansion cone. 

26. The method of claim 24, further comprising: 

conveying fluidic materials within the borehole displaced by the extension of the inner tubular 
sleeve to a location above the expansion cone. 

27. The method of claim 26, wherein conveying fluidic materials within the borehole displaced by 
the extension of the inner tubular sleeve above the expansion cone comprises; 

conveying fluidic materials within the borehole displaced by the extension of the inner tubular 
sleeve through an annular passage and one or more radial passages to the location 
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above the expansion cone. 

28. An apparatus for radially expanding and plastically deforming a wellbore casing positioned 
within a borehole that traverses a subterranean formation, comprising: 

means for positioning an outer tubular sleeve and an inner tubular sleeve comprising an 
expansion cone v/ilhin the borehole, wherein the inner tubular sleeve is movably 
coupled to and at least partially housed within the outer tubular sleeve; 

menns for injecting a fluidic material into the inner and outer tubular sleeves; 

means for coupling the outer tubular sleeve to the wellbore casing; and 

means for extending the inner tubular sleeve out of the outer tubular sleeve into the wellbore 
casing to radially expand and plastically deform a portion of the wellbore casing using 
the expansion cone. 

29. The apparatus of claim 28, wherein means for injecting a fluidic material into the inner and 
outer tubular sleeves comprises: 

means for injecting the fluidic material into an annular chamber above the expansion cone. 

30. The apparatus of claim 28, further comprising: 

means for conveying fluidic materials within the borehole displaced by the extension of the 
inner tubular sleeve to a location above the expansion cone. 

31. The apparatus of claim 30, wherein means for conveying fluidic materials within the borehole 
displaced by the extension of the inner tubular sleeve above the expansion cone comprises: 

means for conveying fluidic materials within the borehole displaced by the extension of the 

inner tubular sleeve through an annular passage and one or more radial passages to the 
location above the expansion cone. 

32. The apparatus of claim 28, further comprising: 

means for depressuring the inner and outer tubular sleeves; 

means for decoupling the outer tubular sleeve and the wellbore casing; and 

means for collapsing the outer tubular sleeve onto the inner tubular sleeve. 

33. The apparatus of claim 32, furfher comprising: 

means for injecting a fluidic material into the inner and outer tubular sleeves; 
means for coupling the outer tubular sleeve to the wellbore casing; 

means for extending the inner tubular sleeve out of the outer tubular sleeve into the wellbore 
casing to radially expand and plastically deform another portion of the wellbore 
casing. 

34. The apparatus of claim 33, wherein means for injecting a fluidic material into the inner and 
outer tubular sleeves comprises: 

means for injecting the fluidic materia] into an annular chamber above the expansion cone. 

35. The apparatus of claim 33, further comprising: 
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means for conveying fluidic materials within the borehole displaced by the extension of the 
inner tubular sleeve to a location above the expansion cone. 
3 6. The apparatus of claim 35, wherein means for conveying fluidic materials within the borehole 
displaced by the extension of the inner tubular sleeve above the expansion cone comprises: 

means for conveying fluidic materials within the borehole displaced by the extension of ihe 

inner tabular sleeve through on annular passage and one or more radial passages to ihe 
location above the expansion cone. 
37. An apparatus for radially expanding and plastically deforming a tubular member, 
comprising: 

a tubular adapter defining a longitudinal passage; 

a tubular outer sleeve coupled to the tubular adapter defining a longitudinal passage; 

a tubular hydraulic slip body coupled to the tubular outer sleeve defining a plurality of bypass 

ports and a plurality of radial hydraulic slip mounting passages; 
a plurality of hydraulic slips movably coupled and positioned within corresponding radial 

hydraulic slip mounting passages for engaging the tubular member, 
a tubular packer cup mandrel coupled to the tubular hydraulic slip body defining a longitudinal 

passage; 

a plurality of packer cups coupled to the tubular packer cup mandrel for sealingly engaging the 
tubular member; 

a tubular shoe positioned within and movably coupled to the tubular outer sleeve defining a 
longitudinal passage; 

a tubular inner mandrel positioned within and movably coupled to the tubular hydraulic slip 
body coupled to the tubular shoe defining a longitudinal passage and a plurality of 
radial bypass ports; 

an expansion device mandrel coupled to the tubular inner mandrel defining a longitudinal 
passage having a throat passage for receiving a ball, a bypass port, and a radial 
pressure port; 

an expansion device coupled to the tubular expansion device mandrel including one or more 
tapered outer expansion surfaces for radially expanding and plastically deforming the 
tubular member, 

a tubular guide nose coupled to the tubular expansion device mandrel defining a longitudinal 
passage; 

a bypass tube positioned within the tubular inner mandrel coupled to the expansion device 
mandrel and the tubular shos defining a longitudinal passage; and 

an annular longitudinal bypass passage defined between the tubular inner mandrel and the 
bypass tube. 



AMENDED SHEET (ARTICLE 19) 



WO 2003/10460! 



PCT/US2003/013787 



38. The apparatus of claim 37, wherein tbe longitudinal passages of the tubular adapter, 
bypass tube, and tubular expansion cone mandrel are fluidicry coupled. 

39. The apparatus of claim 37, wherein the longitudinal passage of the tubular expansion 
device mandrel is fhridicly coupled to the radial pressure port of the tubular expansion 
device mandrel. 

40. The apparatus of claim 37, therein the bypass port of the tubular expansion device 
mandrel is fluidicry coupled to the annular longitudinal bypass passage, the radial 
bypass passages of the tubular inner mandrel, the bypass ports of the tubular hydraulic 
slip body, and the radial bypass ports of the tubular outer sleeve. 

41. An apparatus for radially expanding and plastically deforming a tubular member, 
comprising: 

a tubular support member defining a longitudinal passage; 

a tubular outer sleeve coupled to the tubular support member defining a longitudinal passage 

and a plurality of radial bypass ports; 
an hydraulic slip coupled to the tubular outer sleeve for controllably engaging the tubular 

member; 

one or more packer cups coupled to the tubular outer sleeve for seahngly engaging the tubular 
member; 

a tubular inner sleeve positioned within and movably coupled to the tubular outer sleeve 

defining a longitudinal passage, an annular longitudinal bypass passage, and one or 
more radial bypass passages; and 

a tubular expansion device coupled to the tubular inner sleeve defining a longitudinal passage 
having a throat passage for receiving a ball, a bypass port, and a radial pressure port 
including one or more tapered outer expansion surfaces for radially expanding and 
plastically deforming the tubular member. 

42. The apparatus of claim 41 , wherein the longitudinal passages of the tubular outer 
sleeve and the tubular expansion device are fluidicly coupled. 

43. The apparatus of claim 41, wherein the longitudinal passage of the tubular expansion 
device is fluidicly coupled to the radial pressure port of the tubular expansion device. 

44. The apparatus of claim 41, wherein the bypass port of the tubular expansion device is 
fluidicly coupled to the annular longitudinal bypass passage and the radial bypass 
passages of the tubular inner sleeve, and the bypass ports and the radial bypass ports of 
the tubular outer sleeve. 

45. An apparatus for radially expanding and plastically deforming a tubular member, 

comprising: 

a tubular adapter defining a longitudinal passage; 
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a tubular outer sleeve coupled to the tubular adapter defining a longitudinal passage; 



a tubular hydraulic slip body coupled to the tubular outer sleeve defining a plurality of radial 



a plurality of hydraulic slips movably coupled and positioned within corresponding radial 
hydraulic slip mounting passages for engaging the tubular member; 

a tubular paulter cup mandrel coupled to the tubular hi'draulic slip body denning a longitudinal 
passage; 

a plurality of packer cups coupled to the tubular packer cup mandrel for sealingly engaging the 
tubular member, 

a tubular inner mandrel positioned within and movably coupled to the tubular hydraulic slip 
body coupled to the tubular shoe defining a longitudinal passage and a plurality of 
bypass ports; 

an expansion device mandrel coupled to the tubular inner mandrel defining a longitudinal 

passage, a bypass port, and a radial pressure port; and 
an expansion device coupled to the tubular expansion device mandrel including one or more 

tapered outer expansion surfaces for radially expanding and plastically deforming the 

tubular mem b er. 

46. An apparatus for radially expanding and plastically deforming a tubular member, 
comprising: 

a tubular support member defining a longitudinal passage; 

a tubular outer sleeve coupled to the tubular support member defining a longitudinal passage 

and a plurality of radial bypass ports; 
an hydraulic slip coupled to the tubular outer sleeve for controllably engaging the tubular 

member; 

one or more packer cups coupled to the tubular outer sleeve for sealingly engaging the tubular 
member; 

a tubular inner sleeve positioned within and movably coupled to the tubular outer sleeve 

defining a longitudinal passage, an annular longitudinal bypass passage, and one or 
more radial bypass passages; and 

a tubular expansion device coupled to the tubular inner sleeve defining a longitudinal passage 
having a throat passage for receiving a ball, a bypass port, and a radial pressure port 
including one or more tapered outer expansion surfaces for radially expanding and 
plastically deforming the tubular member. 
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